Characterization of the chloroquine-induced mouse model of pruritus using an automated behavioural system.
Pruritus is a major symptom of several dermatological diseases but has limited therapeutic options available. Animal models replicating the pathophysiology of pruritus are needed to support the development of new drugs. Induction of pruritus by chloroquine (CQ) in mice is widely used, although, as with similar models, it has low throughput and does not distinguish between antipruritic effects and confounding factors such as sedation. To overcome these issues, we incorporated into the model an automated system that measures both scratching and locomotor behaviour simultaneously. We combined this system with the determination of CQ levels in different tissues to understand the impact of the route of CQ administration on the pruritogenic response. We concluded that whereas oral CQ does not induce pruritus due to insufficient skin levels, the bell-shaped curve of pruritus observed following subcutaneous administration is due to toxicity at high doses. We validated the model with several drugs currently used in humans: nalfurafine, aprepitant, cyproheptadine and amitriptyline. By comparing the effects of the drugs on both scratching and locomotor activity, we concluded that nalfurafine and aprepitant can exhibit efficacy at doses devoid of central effects, whereas central effects drove the efficacy of the other two drugs. This was further confirmed using non-brain-penetrant drugs. Moreover, as anticipated, anti-inflammatory drugs showed no efficacy. In conclusion, the use of an automated integrated behavioural assessment in CQ-induced pruritus makes the assay suitable for screening purposes and allows for a correct interpretation of the antipruritic effect of the compounds evaluated.